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CHAPTER I 
SELECTION OF THE PROBLEM 
Statement of the problem.-- The primary purpose of 
constructing a test on informal geometry is to provide the 
eighth-grade mathematics teacher with an objective means 
of measuring the achievement of his students in geometry. 
A secondary purpose is to explore the possibility that 
this test alone, or in conjunction with other criteria, might 
have value in predicting the degree of success of a student 
in demonstrative geometry. 
Definition of terms.-- The terms "informal geometry" 
or "intuitive geometry", as used in this manuscript, refer 
to the geometry customarily presented in grades seven and 
eight with the emphasis on inductive reasoning. The terms 
11formal geometry" or "demonstrative geometry" refer to the 
course in plane geometry customarily presented in the high 
school with the emphasis on deductive reasoning. 
Wherever the terms "the test", "the informal geometry 
test", or 11 IGT11 are used, reference is being made to the 
writer's test on informal geometry. The adjective "informal" 
applies to the subject matter and not to the test itself. 
Justification as an achievement test.-- An analysis of 
fifteen eighth-grade mathematics textbooks revealed that an 
2 
average of 24% of the contents of these books is devoted to 
geometry. 1 On an individual basis, there is a high of 37% 
for one book and a low of lo% for another. Since, therefore, 
about one-fourth of the year's work in an average school is 
probably devoted to geometry, and, since it is a subject that 
can be isolated readily from the remaining content of the 
eighth-grade syllabus, it seems important that one compre-
hensive testing instrument should be available to measure 
achievement in this area. 
"The content of the junior high school course 
/rn geometri7is a matter that must not be neglected; 
!t should be so definite that the senior high school 
teacher may know exactly what has been taught and 
-what he may take for granted in his courses. In ad-
dition, the subject matter should be subjected to a 
careful program of testing and reteaching to secure 
objective evidence of what has been learned. Where 
this is done, the study of geometry will proceed 
without interruption when the pupil passes from the 
junior high school to the senior high school."2 
Examination of the available published tests on mathe-
matics at the eighth-grade level3 revealed that there is no 
test on the market that is devoted exclusively to the subject 
of informal geometry. 
Justification as a prognostic test.-- In addition to 
the measurement of achievement in geometry at the eighth-
1. See Appendix A, P• 69. 
2, E. R. Breslich, Teachin~ of Mathematics in the Secondary 
Schools, Eighth Yearboo , National Council of Teachers of 
Mathematics, 1933, P• 4. 
3, See Appendix A, P• 70. 
grade level, the question of who should take geometry in the 
high school deserves careful consideration. Obviously, other 
factors, such as motivation and mental ability, will have an 
important bearing on the degree of success of a student in 
demonstrative geometry. However, the extent to which the 
geometry of the junior high school was mastered certainly 
merits attention when the student and the guidance counselor 
face the problem of deciding if the subject of geometry should 
be pursued further. 
nrnrormal geometry represents about all of the 
geometry that many pupils are capable of under-
standing. ---- If we can develop some kind of prog-
nostic test in demonstrative geometry that will tell 
us who can profit by such work, or if, in some way, 
we can select those who will be able to succeed in 
the study of the subject, any pupil whose mentality 
indicates a probable low degree of success should be 
excused from taking geometry."l 
Scope.-- A test covering the major concepts and 
relationships of informal geometry was constructed and adminis-
tered in June, 1955 to 275 students in two schools of two 
suburban Massachusetts towns. Henceforth in the study the 
two schools will be designated as school A and school B. The 
total sample comprised 133 eighth-grade students of school A, 
84 eighth-grade students of school B, and 58 ninth-grade 
algebra students of school A. 
1. William David Reeve, The Teaching of Geometry, Fifth Year-
book, National Council of Teachers of Mathematics, 1930, 
P• 14. 
The last named group was included in the sample to 
see if a significant relationship would exist between the 
following variables: (1) performance on the test one year 
after having studied the material; and (2) achievement. in 
a course in plane geometry taken still a year later. 
4. 
Restatement of the problem.-- The problem can be 
separated into three distinct phases: first, the construc-
tion of a test of the important concepts in geometry at the 
eighth-grade level; second, the evaluation of the test as an 
achievement test in informal geometry; and, third, the evalua-
tion of the test as a means of predicting degree of success 
in formal geometry. 
CHAPTER II 
REVIEW OF LITERATURE 
~. Review of Eighth-grade Textbooks 
Introduction.-- In preparation for writing the items of 
the informal geometry test, fifteen representative eighth-
grade mathematics textbooks1 were analyzed. The purpose was 
threefold: (1) to determine the extent to which geometry is 
treated in each book; (2) to develop a list of the principal 
topics of informal geometry; and (3) to determine the number 
of books that deal with each topic. 
The extent to which geometry is treated.-- In the writer's 
opinion, a test consisting entirely of items on informal geom-
etry is justified by the extent of treatment accorded geometry 
by eighth-grade mathematics textbooks. Examination of the 
fifteen books revealed that an average of 24 percent of the 
material of each book pertains to geometry. In three books, 
from 10 to 19 percent of the total pages deal with geometry; 
' in ten books, geometry comprises between 20 and 29 percent 
of the total content; and, in the remaining two books, from 
30 to 39 percent of each pertains to geometry. 
The principal topics of informal geometry.-- A preliminary 
list of the terms encountered in informal geometry was initially 
drawn up under the two general headings of "Concepts" and 
1. See Appendix A, P• 69. 
"Relationships". Essentially, all are concepts, but a 
decision was made to list separately any term involving 
the comparison of two or more quantities in regard to size, 
shape, or position. 
6 
In preparing the initial list, the opinions of two 
sets of authors were used as a guide. Both Butler and Wren1 
and Smith and Reeve2 present comprehensive lists of the 
essential content of informal geometry in their respective 
books. As the list developed, a third general heading, 
"Mensuration Formulas", was added. So much space is devoted 
to mensuration in the various textbooks, and so many formulas 
are involved, that separate billing for this topic seemed in 
order. 
The final, revised3 list contains only the principal 
formulas, concepts, and relationships of informal geometry. 
To qualify for the list, it was decided that a topic must 
be treated by a minimum of five textbooks. Selection on this 
basis was made for two reasons: (1) to keep the list of work-
able length; and (2) to make it consistent with the actual 
geometric content of eighth-grade textbooks. Accordingly, 
1. C. H. Butler and F. L. Wren, The Teaching of Secondary 
Mathematics, McGraw-Hill Book Company, Inc., New Yor~ 
1951, P• 460-408. 
2. D. E. Smith and w. D. Reeve, The Teaching of Junior High 
School Mathematics, Ginn and Co., Boston, 1927, p. 44-47. 
3. See Table 1, p. 7. 
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topics that are not covered by at least one-third or the 
books were deleted rrom the preliminary list. 
The number or textbooks that treat each or the topics.--
Table 1 that rollows shows not only the revised list, but the 
number or textbooks that treat each or the topics as well. 
Table 1. The Frequency or Treatment by Firteen Eighth-
grade Mathematics Textbooks or the Principal 
Formulas, Concepts, and Relationships or 
rnrormal Geometry. 
A. 
B. 
Topic 
1 
Mensuration Formulas 
1. Circumrerence or circle 
2. Area or circle 
3. Area or rectangle 
4. Area or square 
5. Area or parallelogram 
6. Area or triangle 
7. Area or trapezoid 
B. Area or cylinder 
9. Area or sphere 
10. Volume or rectangular prism 
11. Volume or cube 
12. Volume or cone 
13. Volume or cylinder 
14. Volume or sphere 
Concepts 
1. Straight line 
2. Broken line 
3. Curved line 
4. Angle notation 
5. Right angle 
6. Acute angle 
7. Obtuse angle 
B. Straight angle 
9. Vertex 
10. Polygon 
Number or Text-
books Treating 
Topic 8 
15 
15 
15 
12 
15 
15 
14 
14 
11 
15 
12 
13 
14 
10 
7 
6 
6 
10 
14 
14 
14 
10 
12 
5 
(continued on the next page) 
Table 1. (continued) 
Topic 
UJ 
11. Triangle 
12. Scalene t iangle 
13. Isosceles triangle 
14. Equilater ~ triangle 
15. Right tri~ngle 
16. Acute triangle 
17. Obtuse triangle 
18. Quadrilateral 
19. Parallelogram 
20. Reo tangle 
21. Square 
22. Trapezoid 
23. Pentagon 
24. Hexagon 
25. Regular polygon 
26. Circle 
27. Radius 
28. Central angle 
29. Semi-circle 
30, Arc 
31. Perimeter 
32. Circumf'erence 
33, Area 
34. Volume 
35, Rectangular prism 
36. Cube 
37. Triangular prism 
38. Cylinder 
39. Cone 
40. Pyramid 
41. Sphere 
c. Relationships 
1. Parallel lines 
2. Perpendicular lines 
3. Horizontal line 
4. Vertical line 
5. Oblique line 
6. Line bisector 
Number of' Text-
books Treating 
Topic a 
~~} 
15 
12 
14 
14 
15 
12 
10 
6 
15 
15 
14 
15 
6 
12 
10 
15 
15 
6 
6 
9 
12 
15 
15 
15 
14 
13 
11 
14 
13 
13 
13 
14 
13 
6 
6 
6 
12 
(concluded on next page) 
8 
Table 1. (concluded) 
'J'opic 
(l) 
7. Angle bisector 
8. Altitude 
9. Hypotenuse 
10. Diagonal 
11. Diameter 
12. Sum of angles of triangle 
13. Angles of equilateral triangle 
equal 
14. Base angles of isosceles tri-
angle equal 
15. Equivalent triangles 
16. Similar triangles 
17. Congruent triangles 
18. Corresponding parts 
19. Ratio 
20. Proportion 
21. Indirect measurement 
22. Scale drawing 
23. Square of hypotenuse of right tri-
angle equals sum of squares of 
sides 
24. Ratio of circumference of circle 
to its diameter 
25. Circle graphs 
26. Symmetry 
a. See Appendix A, p. 69. 
Number of Text-
books Treating 
Topic a 
(2} 
14 
15 
14 
12 
15 
14 
11 
6 
5 
14 
13 
13 
15 
12 
13 
15 
13 
9 
14 
10 
.9 
The results shown in Table 1 were obtained by a thorough 
search through each book for material on every item of the 
master list. If the topic was treated, a tally was made against 
it in a column for that particular book. The completed 
work-sheet gives a clear picture of the extent to which geom-
etry is covered by the various books. Since evaluation of 
textbooks is not a purpose of the current study, this 
information has not been included here. 
2. Review of Standardized Tests 
10 
Introduction.-- In addition to the review of text-
books, published standardized tests of elementary mathematics 
and geometry prognosis were reviewed. The purpose was two• 
fold: (1) to determine the extent to which informal geometry 
is treated by the tests; and (2) to get a general picture of 
the topics of informal geometry most frequently tested. 
The extent to which informal geometry is treated.--
No test devoted exclusively, or even primarily, to informal 
geometry was located. Of ten representative standardized 
tests in elementary mathematics that were analyzed in some 
detail, 1 an average of 16.6 percent, or one-sixth, of the 
total items pertains to geometry. The high for any one test 
is 35 percent; the low, 4 percent. In six of the tests, the 
range is between 10 and 20 percent. 
A review of available geometry prognosis tests failed 
to locate any that would be suitable as an achievement test 
in informal geometry. This possibility was considered worth 
exploring since a test of this type would normally be adminis-
tered after a student had studied informal geometry, but before 
undertaking formal geometry. Of four tests examined, 2 the 
1. See Appendix A, P• 70. 
2. See Appendix A, P• 71. 
11 
items of only one are devoted entirely to geometry. This 
test, however, is of the lesson-test type. While all of the 
tests reviewed might have merit as predictive instruments, 
none can be considered as a satisfactory test of informal 
geometry. 
The topics covered by items of the standardized tests 
in elementary mathematics.-- For the most part, it was found 
that items pertaining to geometry in the standardized tests 
of elementary mathematics are computational, rather than con-
ceptual, in nature. A majority or the items are concerned 
with mensuration (finding perimeters, areas, and volumes), 
and with indirect measurement (by means of scale drawings, 
the Pythagorean relation, and proportions involving similar 
triangles). 
3, Review of Other Literature 
Introduction.-- In determining the content of a test 
on informal geometry, it was realized that reviews of textbooks 
and standardized tests, while helpful, are by no means the only 
considerations. Any good teacher of eighth-grade mathematics 
would probably enlarge the scope of the work in geometry beyond 
the bounds of the particular textbook used by his classes. 
Such a teacher would agree with Betzl, who says • •••• intuitive 
1. William Betz, Teaching of Mathematics in the Secondary 
School, Eighth Yearbook, National Council of Teachers 
ot Mathematics, 1933, P• 62. 
12 
~eometry, when properly presented, vitalizes and unifies the 
whole course in mathematics." 
Writings of prominent mathematics educators were there-
fore reviewed for a dual purpose: (1) to ascertain the impor-
tance of geometry in the structure of elementary mathematics; 
and (2) to verify and supplement the list of concepts and 
relationships shown in Table 1.1 
Finally, a review was made of several studies involving 
prediction of achievement in geometry. 
The place of geometry in elementary mathematics.-- There 
seems to be complete agreement among mathematics educators 
concerning the place of geometry in pre-high-school mathe-
matics. All the evidence indicates that informal geometry 
constitutes an essential part of the elementary mathematics 
program. 
The thinking in this respect can be summed up by state-
ments of two committees. In its final report, a joint commis-
sion of the Mathematical Association of America and the Nation-
al Council of Teachers of Mathematics2 said: 
"The central theme of the tenth year is demon-
strative geometry. In the case of pupils who have 
not had the benefit of a good course in informal 
geometry in the earlier grades, it is necessary to 
present in a few weeks a number of items that should 
have received attention earlier." 
1. See P• 7. 
2. w. D. Reeve, Ed., The Place of Mathematics in Secondary 
Education, Fifteenth Yearbook, National council or 
Teachers of Mathematics, 1940, p. 92. 
13 
And, in its final report, members of a committee of the 
National Council of Teachers of Mathematical unanimously 
agreed that "the important facts of geometry can be learned 
below the tenth grade, in informal geometry." 
The important concepts of informal geometry.-- Research 
failed to disclose any fundamental differences of opinion in 
regard to the basic concepts of geometry that should be learned 
informally prior to high school. It is safe to say that all 
of the items listed in Table 12 can be considered as a minimum 
list of the essential concepts and relationships. Several 
excerpts from publications. will suffice to illustrate this 
assertion. 
In discussing the content of a course in informal geom-
etry Betz3 says: 
11A basic list of geometric concepts should 
include terms such as the following: rectangle, 
square, circle, triangle, rectangular solid, 
cube, cylinder, prism, parallel lines, perpen-
dicular lines, length, width, height, dimen-
sions, area, volume, congruence, similarity, 
symmetry, equality, line, angle, measurement, 
ratio." 
The "Commission on Post-war Plans"' included among the 
essentials for competence in mathematics the following con-
cepts of geometry, put in the form of a check list: 
1. Ralph Beatley, "Third Re ort of the Committee on Geometr ", 
Mathematics Teacher October, 1935 , 28:331. 
2. See P• 7. 
3. Op. cit. , p. 112 • 
4. The Second Report of the Commission on Post-War Plans 
"The Improvement of Mathematics in Grades l to 14 11 ' 
' Mathematics Teacher (May, 1945), 38:197, 198. 
~.Does he.have a clear understanding of 
ratio?" 
"8. Does he have adequate ideas of points, lines, 
angle, parallel lines, perpendicular lines, 
triangle (right, scalene, isosceles, equi-
lateral), parallelogram (including square 
and rectangle), trapezoid, circle, regular 
polygon, prism, cylinder, cone, and sphere?" 
119. Can he estimate, read, and construct an angle?" 
"10. Can he use the Pythagorean relationship in a 
right triangle?" 
"22. Does he know by memory certain widely used 
formulas relating to areas, volumes, •••• ?" 
"23. Does he understand the meaning of similar 
triangles, and does he know how to use the 
fact that in similar triangles the ratios of 
corresponding sides are equal?" 
Several concepts, not mentioned in either of the 
two preceding lists, have been selected from the 11Final 
Report of the Joint Commission of the Mathematical Associa-
tion of America and the National Council of Teachers of 
Mathematics. 111 Some of these concepts appear in Table 12 , 
while others do not. According to the joint commission, 
seventh and eighth-grade students should learn that "radii 
l4 
of a circle are equal"; 11 the sum of the angles of a triangle 
is 180°"; 11in the case of parallel lines, certain sets of 
angles are equal"; 11 the angles of an equilateral triangle are 
equal"; "if the diameter of a circle is doubled, the circum-
ference is doubled"; "the area of a square depends on the 
l. Op. cit., P• 83,84. 
2. See P• 7. 
length of the base and of the altitude"; and distances or 
angles can be determined indirectly by using "(a) the 
method of scale drawing, (b) the method of congruent or 
similar triangles, (c) the Pythagorean relation, (d) the 
tangent ratio". 
A final interpretation of the opinions of educators 
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on the principal concepts of informal geometry will be made 
by listing the terms, in addition to those shown in Table 11, 
that Butler and Wren2 and/or Smith and Reeve3 consider impor-
tant. The terms are these: 
adjacent angles 
alternate interior angles 
corresponding angles 
vertical angles 
complementary angles 
supplementary anglea 
angle of elevation 
angle of depression 
exterior angle 
inscribed angle 
line segment 
transversal 
median 
chord 
concentric 
secant (to a circle) 
tangent (to a circle) 
rhombus 
octagon 
sine ratio 
cosine ratio 
tangent ratio 
ellipse 
hemisphere 
geometric dependence 
Since all of the above concepts are defined by fewer than 
one-third of the textbooks reviewed, they can be considered 
of secondary, rather than primary, importance. 
1. See P• 7. 
2. 0p. cit., p. 400-408. 
3. Op. cit., P• 44-47. 
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Prediction of success in geometry.-- The informal 
geometry test was designed not only as an achievement test, 
but also in the hope that it might prove useful in predict-
ing achievement in demonstrative geometry. Accordingly, 
several studies in this area were reviewed. The statements 
that follow represent the results of this research. 
From a questionnaire sent to principals of all secondary 
schools in Connecticut, Bltck and Brannan1 found that geometry 
aptitude tests were not used in most of the schools. A major-
ity of the principals expressed the opinion that such tests 
should be used, however. 
Davis and Henrick, 2 and Richardson3 agreed on the combina-
tion of a prognostic test and algebra marks as the best criter-
ion for predicting success in geometry. And, finally, Douglass4 
found that Rachievement is best predicted by a combination of 
the following variables: a good prognostic test, IQ, and average 
marks in the previous year, or t.o years, of school work." 
1. D. J. Blick and s. E. Brannan, "some Practices used in 
Counseling Students Prior to Enrollment in Elementary 
Algebra and Plane Geometry*, School Science and Mathe-
matics, (February, 1954), 54:113. 
2. R. A. Davis and M. Henrick, "Predicting Accomplishment in 
Geometr{"• School Science and Mathematics, (May, l945), 
45:403- 05. 
3. H. D. Richardson, "Predicti~ Achievement in Plane Geometry", 
Mathematics Teacher, (sep~em er, 1935), 28:310-319. 
4. H. R. Douglass, "The Prediction of Success in High School 
Mathematics", Mathematics Teacher, (December, l935), 28: 
489~504. 
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CHAPTER III 
CONSTRUCTION AND ADMINISTRATION OF THE TEST 
1. Construction 
Selection of item trpe.-- A combination of matching and 
multiple-choice items was finall~ decided upon for the test. 
These two item-t~es were selected, in preference to t~es 
such as true-false, completion, or total-recall, tor the follow-
ing reasons: 
1. The chance factor is minimized. 
2. The uniformity of answers leads to ease and 
objectivity of scoring. 
3. The writer believes that, in geometry, recogni-
tion and association play more important roles 
than sheer memorization. 
The matching-t~e item, rather than multiple-choice, was 
selected for a set of items involving recognition of formulas 
and for a set of items requiring identification of solid figures. 
This t~e item seemed best suited for these topics for two 
reasons: (1) comprehensive treatment of the topic could be 
achieved in minimum space; and (2) more than five choices of 
responses could be offered tor each item. 
Selection or content.-- In deciding upon the concepts 
of informal geometry to be tested, due attention was paid to 
18 
the results of the textbook analysis1 and to the opinions of 
experts in the field. 2 Table 2, that follows, shows the 
concepts of geometry to which each test item is related. 
Table 2. The Direct and Indirect Relationship of Items on 
the Informal Geometry Testa to the Principal 
Mensuration Formulas, Concepts, and Relationships 
of Informal Geometry. 
Item Number of Item Number of 
Topic l"GT Directly IGT Indirectly Related to Related to Topic 
Topic 
ll) (2) (3) 
A. Mensuration Formulas 
1. Circumference of 
circle 1:10 
2. Area of circle 1: 7 
3. Area of rectangle 
4. Area of square 1: 6 
5. Area of parallel-
ogram 1: 1 
6. Area of triangle 1: 9 
7. Area of trapezoid 
a. Area of cylinder 1: 3 
9. Area of sphere 1: 5 
10. Volume of reo-
tangular prism 1:12 
11. Volume of cube 1: 4 
12. Volume of cone 1: 8 
13. Volume of cylinder 1: 2 
14. Volume of sphere 1:11 
B. Concepts 
1. Straight line 7,8,9,10 
2. Broken line 5 
3. Curved line -17,18,19 
4. Angle 11,12,13,14,15 
(continued on the next page) 
1. See Table 1, P• 7. 
2. See P• 13-15. 
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rable 2. (continued) 
Item Number of :j: tem Number of 
Topic !GT Directly IGT Indirectly Related to Related to Topic 
Topic 
(J.J (l::J (3} 
B. Concepts 
5. Hight angle 27,31 
6. Acute angle 15 
7. Obtuse angle 14 
8. Straight angle 39 
9. Vertex 11,12,13,14,15 
10. Polygon 3,4,5 
11. Triangle 6 
12. Scalene triangle 24 
13. Isosceles triangle 25 
14. Equilateral triangle 26 
15 • Right triangle 27 
16. .Acute triangle 
17. Obtuse triangle 
18. Quadrilateral 3 
19. Parallelogram 3 
20. Rectangle 36 
21. Square 37 
22. Trapezoid 4 
23. Pentagon 
24. Hexagon 5 
25. Regular polygon 5 
26. Circle 8,9,10,18 
27. Radius 9 
28. Central Angle 11 
29. Semi-circle 17 
30. Arc 16 
31. Perimeter 
32. Circumference of 
circle 18 
33. Area 1:1,3,5,6,7,9 
34. Volume 38 
35. Reo tangular prism 2:1 
36. Cube 
37. Triangular prism 
38. Cylinder 2:4 
(continued on the next page) 
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-Table 2. (continued) 
Item Number of Item Number of 
Topic IGT Directly IGT Indirectly 
Related to Related to Topic 
Topic 
\11 J~J \3} 
B. Concepts 
39. Cone 2:2 
40. Pyramid 2:5 
41. Sphere 2:3 
42. Chord 10 
c. Relationships 
1. Parallel. lines 7 
2. Perpendicular lines 31 
3. Horizontal line 
4. Vertical line 
5. Oblique line 
s. Line bisector 
7. Angle bisector 30 
8. Altitude 1:1,2,3,8,9,12 
9. Hypotenuse 28 
10. Diagonal 35 
11. Diameter 8 
12. Sum of angles of 
triangle 20 
13. Symmetry 
14. Angles of equilat-
eral triangle equal 11,12,13 
15. Base angles of isos-
celes triangle equal 
16. Equivalent triangles 23 
17. Similar triangles 22 
18. Congruent triangles 21 
19. Corresponding parts 
20. Ratio 34 
21. Proportion 
22. Indirect measurement 
23. Scale drawing 
24. Square of hypotenuse 
of right triangle 
equals sum of square 
of sides 29 
(concluded on next page) 
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Table 2. (concluded) 
Item Number of' Item Number of' 
Topic IGT Directly IGT Indirectly Related to Related to Topic 
Topic 
( ~J L~_) (3} 
c. Relationships 
25. Ratio of' circumf'er-
enoe of' circle to 
its diameter 19 
26. Circle graphs 
-
27. Complementary angles 33 
28. Supplementary angles 32 
29. Parallel lines out 
by a transversal: 
a. Adjacent angles 
supplementary 39 
b. Vertical angles 
equal 40 
c. Corresponding 
angles equal 41 
d. Alternate interior 
angles equal 42 
30. Geometric dependence: 
a. Size of' angle 
independent of 
length of sides 43 
b. Area of' square 
varies as the 
square of' a side 44 
o. Area of' rectangle 
varies as the 
product of base and 
altitude 45 
d. Area of triangle 
varies as the 
product of base and 
altitude 46 
e. Circumf'erence of 
oirole varies as 
the radius 47 
f. Area of oirole 
varies as the 
radius squared 48 
a. See Appendix B, p. 73. 
All of the formulas, concepts, and relationships of 
Table 11 have been listed in Table 2. The purpose is to 
provide a ready means of identifying the concepts that are 
not treated by test items in addition to those that are. 
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Column (3) is intended to show that, although a certain 
topic is not tested directly, some knowledge of it is required 
by one or more of the test items. 
It will be noted that several concepts and relationships, 
to which test items directly relate, have been added to Table 2. 
Although these do not appear in Table 1, by virtue of being 
treated by fewer than one-third of the textbooks reviewed, 
all of them are considered important by certain authorities 
in mathematics education.2 
Writing the test items.-- In writing the teat items, 
an effort was made to cover most of the important concepts 
of informal geometry. Table 2 shows the extent to which this 
effort was realized. 
Further justification for inclusion in the teat of items 
relating to concepts not listed in Table lis baaed on the 
following: 
1. In the case of test items 39 through 42, 3 it is the 
writer's opinion that, although a student has never 
1. See P• 7. 
2. See P• 15. 
3. See Appendix B, P• 79. 
heard the terms "transversal", "corresponding 
angles", "alternate interior angles", etc., he 
should intuitively grasp the relationships 
between the various angles. 
2. Items 43 through 481 were expected to have high 
discriminating power and to be particularly 
useful for predicting achievement in demonstra-
tive geometry. The results, unfortunately, 
turned out to be quite different from the ex-
2 pectations. 
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In addition to testing knowledge of the various con-
cepts and relationships as shown in Table 2, test items 3 
through 193 were designed to test an important ability: 
namely, the ability to read and interpret a complex figure. 
A statement of the "given" for the figure was purposely 
omitted. It is expected that a student, with or without the 
use of a ruler (or compass), should arrive intuitively at 
certain conclusions. Among these are: 
1. Each side of the hexagon is equal to the radius 
of the circle. 
2. The line segments from 0 to each vertex are 
radii of the circle and therefore equal. 
3. There are six equilateral triangles. 
1. See Appendix B, P• 79. 
2. See P• 33. 
3. See Appendix B, P• 75,76. 
4. Each angle of these triangles contains 60°. 
5. Each central angle represents one-sixth of a 
complete rotation, and therefore contains 60°. 
6. Each of the three diagonals of the hexagon is a 
diameter of the circle. 
7. Each of the diagonals is parallel to two opposite 
sides of the hexagon. 
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Editing the test items.-- After the test items - approxi-
mately 60 multiple-choice, in addition to the matching items -
had been prepared on individual cards, they were submitted in 
turn to an eighth-grade teacher and to a high-school mathe~ 
matics teacher for study and criticism. The opinions of these 
teachers were of considerable assistance in the process of 
revising and/or rejecting certain items. 
Among the items eliminated were several involving arith-
metic or algebraic computation. For the most part, these were 
problema on indirect measurement that required use of propor-
tions or the Pythagorean formula. Since incorrect responses to 
these items might have resulted from faulty arithmetic rather 
than from lack of geometrical knowledge, it was finally decided 
to drop them from the test. 
The 46 multiple-choice items that remained were sorted 
and, with the matching items, assembled into the final test. 
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2. Administration 
The sample.-- The test on informal geometry was adminis-
tered in June, 1955 to 275 students in two schools of two 
Springfield, Massachusetts suburbs. A breakdown of the total 
sample is as follows~ 
133 eighth-grade mathematics students or school A; 
58 ninth-grade algebra students or school A; 
84 eighth-grade mathematics students of school B. 
The population or the sample is above average both 
intellectually and socially: intellectually, the mean IQ•s 
or the three parts or the sample are 109.8, 116.2, and 109.9 
respectively; 1 socially, as both communities are essentially 
"bedroom" towns, the residents oan be classified as middle-
class to upper middle-class. 
The administrators.-- Regular classroom teachers of 
the various students administered the test. In school A, 
the writer gave it to three eighth-grade and two ninth-grade 
classes, while another teacher gave it to two eighth-grade 
groups. In school B, one teacher administered the test to 
three classes or eighth-grade students. 
The decision to have the test administered by the 
students• teachers was made for two reasons: (1) to simulate 
actual test procedures; and (2) to discover if the directions 
to the administrator were adequate. 
1. See Table 5, P• 38. 
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No particular complications developed during adminis-
tration of the test; both teachers expressed satisfaction 
with the instructions as written. 
CHAPTER IV 
INTERPRETATION OF DATA 
1. Item-analysis 
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Method used.-- In conducting an analysis of each item 
of the "Test on Informal Geometry", the procedures developed 
by Frederick B. Davis1 were followed. The test papers of the 
highest 27% of the sample and or the lowest 27% were removed, 
and the proportion of successes on each item of the test for 
both groups was figured. "These proportions •••• include a 
correction for chance and corrections to take account of the 
rae~ that many testees do not reach every item in a timed test 
and that some items are omitted by testees who have read 
them."2 
The formulas used to compute the proportions of successes 
are: 
"For the highest 27% of the sample: 
WH 
N.H - NRs: 
1. Frederick B. Davis, Item-Analysis Data - Their Coatutatlon, 
Interpretation, and Use ln Test Construction, Gra uate 
School of Education, Harvard University, Cambridge, Mass., 
1949. 
2. Frederick B. Davis, op. cit., P• 30. 
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For the lowest 27% of the sample: 
WL 
RL .. 
K - 1 
PL • NL - NR1 
lrhere: N H = the number of tes tees in the highest 27'/, of the 
sample, 
RH = the number of tes tees in the highest 27% of the 
sample that answer the item correctly, 
WH "' the number of testees in the highest 27% of the 
sample that answer the item incorrectly, 
NRH • the number or· testees in the highest 27% of the 
sample that do not reach the item in the time 
lim1 t, 
N1 = the number of testees in the lowest 27% of the 
sample, 
R1 = the number or testees in the lowest 27% of the sample that answer the item correctly, 
w1 = the number of testees in the lowest 27% of the 
sample that answer the item incorrectlY., 
NR1 = the number ot testees in the lowest 27% of the 
sample that do not reach the item in the time 
limit, 
K = the number of choices in the item. 111 
The proportions computed by use of the above formulas 
were used to enter the Davis item-analysis chart from which 
a difficulty index and a discrimination index for each item 
were obtained. 
Results of the item-analysis.-- The results of the 
item-analysis appear in the following table: 
1. Frederick B. Davis, op. cit., p. 30,31. 
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Table 3. Item-analysis Data, showing the Proportion of 
Successes in the highest 27% of the Sample, the 
Proportion of Successes in the lowest 27% of tbe 
Sample, the Discrimination Index and the Difficulty 
Index for each Item of the Test. 
D1scrim1- Diffi-
Itellf PH PL nation culty 
Number Index Index 
\.L} (2) (~J (4) \0} 
1-1 69 8 47 44 
2 69 5 52 43 
3 23 -6 38 26* 
4 49 -2 55 36 
5 77 32 30 53 
6 87 14 53 50 
7 90 15 56 52 
8 43 11 26 37 
9 80 11 51 48 
10 96 32 54 58 
11 21 1 37 25* 
12 61 11 37 42 
2-1 31 29 1* 39 
2 97 88 18* 81* 
3 91 72 19* 69* 
4 100 85 31 80* 
5 85 90 
-6* 75* 
3 62 1 62 40 
4 91 19 54 53 
5 91 36 42 57 
6 99 64 48 69* 
7 86 9 59 49 
8 99 46 57 62 
9 99 39 62 60 
10 23 l 38 25* 
11 48 3 46 36 
12 59 3 52 40 
13 69 8 46 . 44 
14 81 21 41 51 
15 91 12 60 51 
16 85 41 31 57 
17 93 54 34 63 
18 97 38 53 60 
19 66 3 56 42 
20 76 4 58 45 
21 58 5 46 40 
22 73 14 42 47 
23 55 16 28 42 
(concluded on next page) 
Diserimi- Diffi-
Item PH PL nation eu1ty 
Number Index Index 
(1) (2) (3) ( 4) (5) 
24 69 7 48 44 
25 62 1 62 40 
26 88 14 54 51 
27 93 51 36 62 
28 79 11 50 47 
29 66 1 64 41 
30 91 29 47 55 
31 97 28 60 56 
32 35 16 15* 36 
33 31 27 3* 38 
34 62 11 38 43 
35 64 14 35 44 
36 91 34 43 56 
37 99 49 56 63 
38 85 47 27 59 
39 79 7 55 46 
40 72 16 39 47 
41 67 11 41 44 
42 72 1 69 43 
43 62 11 38 43 
44 8 1 22 14* 
45 79 7 55 46 
46 24 1 39 26* 
47 53 22 21 44 
48 13 1 29 19* 
*The indices so marked lie outside the aeeeptable ranges. 
" 
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Significance of the obtained discrimination indices.--
Davis1 states that 
"In actual practice, discrimination indices close to 
100 will virtually never be obtained. Items with 
discrimination indices above 20 will ordinarily be 
found to have sufficient discriminating power for 
use in most achievement and aptitude tests." 
Examination of Table 3 shows that the first, second, 
third and fifth parts of item 2, item 32 and item 33 fall 
below the minimum of 20 set by Davis. Items 44 and 47, 
however, with indices of 22 and 21 respectively, also should 
be suspected of having doubtful ability to discriminate. 
Significance of the obtained difficulty indices.--
According to Davis,2 
" •••• maximum discriminating power throughout the 
entire range of a test is ordinarily obtained by 
a set or test items a large proportion of which 
cluster about the 5~ difficulty level ••••• However, 
as the average intercorrelation o~ the items is 
increased, the distribution of item difficulty 
indic.es should be more pla tykurtic with a smaller 
proportion clustering near the 50% difficulty level. 
In actual practice, it should be very unusual to 
construct a test with the objective of providing 
equal accuracy of measurement throughout its entire 
range or scores. For most purposes, the test 
constructor wants to maximize accuracy of measure-
ment either at a part1eular score that is to be 
used as a passing mark or within a range of scores 
encompassing the middle fifty to sixty percent ot 
the testees." 
Since the informal geometry test covers a narrow field, 
and, since many of the items are concerned with vocabulary, 
1. op. cit., p. 15. 
2. ibid., P• 21. 
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it must be assumed that the average intercorrelation of the 
items is fairly high. It is desirable, therefore, that the 
difficulty indices should have some spread on either side of 
the SO% level. A table provided by Davis1 shows that difficulty 
indices ranging from 36 to 64 inclusive, can be used for 
maximum accuracy of measurement within the range of scores of 
the middle fifty percent of the testees. 
Table 3 reveals that eleven items have difficulty indices 
outside the 36 - 64 range. Parts 2, 3, 4 and 5 of item 2, and 
item 6 have indices above 64, which means that more than 75% 
of the testees answered them correctly. Parts 3 and 11 of item 
1, along with items 10, 44, 46 and 48 have indices below 36, 
indicating that they were answered correctly by fewer than 25% 
of the sample. 
Summary of the item-analysis results.-- The following 
conclusions can be drawn on the basis of the analysis which 
shows that 14 items fail to meet the accepted standards in 
regard to discriminating power and level of difficulty: 
1. All five parts of item 2 contribute nothing of 
value to the test. 
2. Items 10, 32 and 33, that not only fail to meet 
the standards, but lack content validity as we11,2 
are worthless. 
1. op. cit., p. 38. 
2. See p. 20,21. 
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3. Parts 3 and 11 of item 1, and item 6 have fairly 
high discrimination indices, and, since they all 
possess satisfactory content validity, 1 might well 
be worth retaining in the final form of the test. 
4. Items 44, 46 and 48 are three of the six items on 
. the test that involve the concept of dependency. 
Although this concept is apparently too complex 
for most eighth-grade students, the writer believes 
that these items are not without value for predic-
tive purposes. Therefore, serious consideration 
should be given before eliminating them from the 
test. 
2. Rel1ab1li ty 
Method of determining the reliability.-- An estimate 
of the reliability of the total test scores was made by using 
a method developed by Richardson and Kuder2 based upon rational 
equivalence. This method was selected rather than the more 
common split-half technique for two reasons: 
1. The problem of obtaining equivalent halves 
of the test is not .involved. 
1. See p. 18,19. 
2. 
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2. The measure of reliability obtained underestimates 
the actual reliability. In other words, •••• 
"the genuine reliability is at least as high as 
that which was obtained."l 
The formula developed by Richardson and Kuder2 is 
where r 11 • 
n • 
er't • 
p 
q 
• 
• 
2 "' o-t - .z.pq 
-x n 
n- 1 
Ci't 
reliability coefficient for the whole 
test, 
number of items in the test, 
standard deviation of the total test scores, 
proportion of the group passing an item, 
proportion failing to pass the item. 
The obtained coefficient of reliability.-- The co-
efficient of reliability computed from the above formula is 
0.89. The data used to compute this coefficient was obtained 
from the scores of the total sample of 275 testees3 on the 
whole test. Including the individual parts of the two 
matching-type items, 63 items are involved. 
The standard error.-- The standard error of an obtained 
score is 3.42, found by substitution into the formula 
1. J. P. Guilford, Fundamental Statistics in Psychology 
and Education, McGraw-HI!! Book Company, Inc., New 
York, 1942, p. 278. 
2. op. cit., P• 692. 
3. For a description of the sample, see p. 25. 
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<11.- = Oj_ ~l I'll 
where crl- = 
<Tl 
standard_error of an obtained score, 
standard deviation of the distribution 
of obtained scores, 
self-correlation of the test in its full 
length.l 
The standard error thus obtained means that the odds 
are 2 to l that the true score of any individual on the test 
does not differ by more than 3.42 from his obtained score. 
3. Validity - As An Achievement Test 
Introduction.-- At this point in the study, the indi-
vidual items of the informal geometry test have been analyzed 
from the aspects of·content validity, 2 discriminating power, 
and level of difficulty.3 As yet, however, nothing has been 
said about the validity of the entire test. 
Lacking any other test on informal geometry to use as 
a criterion for validating the test, it was decided to determine 
the relationship between scores on the test and the following 
criteria: (1) intelligence quotients; (2) final marks in 
eighth-grade mathematics; and (3) reasoning ability in mathe-
matics. 
1. J. P. Guilford, op. cit., P• 229. 
2. See p. 18-21. 
3. See p. 29, 30. 
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Method o£ computing the si!Ple correlation coe££icients.--
In the following discussion, the coefficient of correlation 
in each case is the Pears~n product-moment coefficient, com-
puted from a scatter diagram by the formula1 
~x'x'. (c;•c•) 
N X y 
( a-~) ( u-; ) 
where: ~ 1 and y 1 • deviations from the guessed means 
in terms of the class 'interval as 
the unit, 
r • 
c" and c I· 
X y 
I I 
c:r:x cry 
• 
• 
corrections in X and Y, 
standard deviations in X and Y in 
terms of the class interval as the 
unit. 
The standard error of p was found by the formula2 
-:~l==-~r:2 ____ , and the figures for the 1% level of 
1/N - 1 
significance were obtained from a table 3 furnished by Guilford. 
Significance of the value or r.-- The degree of relation-
ship between the test and all criteria as shown by the various 
rls throughout the ensuing discussion of validity, is based on 
the following: 4 
1. J. P. Guilford, o;e. cit., P• 206. 
2. J. p. Guilford, op. cit., P• 209. 
3. ~-. P• 323, 324. 
4. ~-. P• 219. 
" 
aLess than .2o •••• Slight, almost negligible 
relationship 
.20- .40 •••••••• Low correlation; derinite but small 
relationship 
.40 - .70 ......... Moderate correlation; substantial 
relationship 
.70- .9o •••••••• H1gh correlation; marked relationship 
.90 - 1.00 ....... very high correlation; very dependable 
relationship." 
Analysis of the obtained simple correlation coefricients, 
and other related data.-- The following tables and accompany-
ing analyses show the degree or relationship between the in-
rormal geometry test and the various criteria. 
Table 4. Scores on the Inrormal Geometry Test Made by the 
Eighth and Ninth-grade Samples or School A, the 
Eighth-grade Sample of School B, and the Total 
Sample, as shown by the Means, the Standard 
Errors of the Means, the Standard Deviations, 
and the Standard Errors of the Standard Deviations. 
Sample NU!IIber Mean s~ SD SEsD 
(1) ( <:: I_ _l3J l!> (bJ (6} 
Grade a, School A 131 36.1 0.83 9.47 0.58 
Grade 9, School A 53 39.4 1.11 8.07 0.78 
Grade 8, School B 83 28.1 1.13 10.25 o.eo 
Total 267 34.3 0.64 10.37 0.45 
Table 4 shows the mean scores for 267 of the original 
275 who took the test on informal geometry. The discrepancy 
in nU!IIbers is due to the fact that data needed for the corre1a-
tiona that follow were not available ror eight students. 
The range of scores on the test in the eighth-grade 
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sample of school A, where the average score is 3&.1, is from 
13 to 58; for the ninth-grade sample of school A, with a mean 
of 39.4, from 22 - 57; and for the eighth-grade sample of 
school B, where the mean is 28.1, from 12 to 56. The highest 
obtainable score on the test is 63. 
Although the students in the ninth-grade sample of school 
A had not studied geometry for a full year prior to taking the 
test, the highest average score and the narrowest range of 
scores were made by this group. This is explained by the fact 
that the sample is highly biased, consisting entirely of 
students studying elementary algebra. Both eighth-grade 
samples, on the other hand, were completely unselected. 
Table 5. Intelligence ~uotients of the Eighth and Ninth-
grade Samples of School A, the Eighth-grade Sample 
of School B, and the Total Sample, as shown by the 
Means, the Standard Errors of the Means, the 
Standard Deviations, and the Standard Errors of the 
Standard Deviations. 
Sample Number Mean ::S.I!OM ::SlJ S.I!OsD 
ll} (2} (3} (4} (6} (6} 
Grade 8, School A 131 109.8~ 0.85 9.77 0.60 
Grade 9, School A 53 116.2 1.28 9.30 0.90 
Grade 8, School B 83 109.9° 1.27 11.53 0.90 
Total 267 111.1 0.65 10.62 0.46 
a. On the California Test of Mental Maturity, administered in 
the spring and fall of 1955. 
b. On the California Test of Mental Maturity, administered in 
the spring of 1954. 
c. On the Otis Self-administering Test of Mental Ability, 
adminis tared in the spring of 1955. 
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Intelligence was selected as the first criterion against 
which to validate the test because of the reasonable expecta-
tion that results on a test in mathematics will have a positive 
relationship with the brain power of the individual taking it. 
A correlation coefficient approaching unity is certainly not to 
be expected, as this would indicate that the tests are measur-
ing much the same thing. On the other hand, a coefficient 
approaching zero, indicating that a dull student is just as 
apt to achieve a certain score as a brilliant one, could not 
be tolerated. 
The mean intelligent quotients shown in Table 5 indicate 
that the average intelligence of the three samples is "above 
average". As would be expected, the biased ninth-grade sample 
has the highest mean intelligence of the three. 
Table 6. Relationship between Scores on the Informal Geometry 
Test and the Intelligence ~uotients of the Eighth 
and Ninth-grade Samples of School A, the Eighth-
grade Sample of School B, and the Total Sample, as 
shown by.the Simple Correlation Coefficients, 
Standard Errors of the Coefficients, and the 1% 
Levels of Significance. 
Samp~e Number r SEr l~ Level of 
Significance 
{l} (2} {3) (41 C5T 
Grade 8, School A 131 .64 .052 .225 
Grade 9, School A 53 .51 .103 .348 
Grade 8, School B 83 .64 .065 .281 
Total 267 .60 .039 .160 
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Table 6 shows that all of the obtained r•s exceed the 
1% level of significance, and can be considered "very signifi-
cant".1 Identical coefficients of .64 were obtained for both 
eighth-grade groups. As shown by the standard error, the 
odds are 2 to 1 that the true 4 for grade 8 - school A lies 
between .59 and .69, while the true r for grade 8 - school B 
has a 2 to 1 chance of falling between .57 and .71. For the 
total sample, the odds are 2 to 1 that the truer lies within 
the range of .56 - .64; and for grade 9 - school A, the 
chances are 2 out of 3 that the true r lies between .41 and 
.61. 
According to the scale on p. 37, all of the coeffi-
cients show that substantial relationship exists between 
scores on the test and intelligence. For grade 9- school A, 
however, r barely qualifies for this classification at the 
lower limit of .41. This comparatively low value of r is 
not considered of particular importance for three reasons: 
1. The sample is highly biased. 
2. The number in the sample is very small. 
3. The test was administered one year after the 
students had studied informal geometry. 
1. J. P. Guilford, op. cit., P• 211. 
Table 7. Final Marks in Mathematics of the Eighth-grade 
Samples of Schools A and B, as Shown by the 
Means, the Standard Errors of the Means, the 
Standard Deviations and the Standard Errors 
of ,the Standard Deviations. 
Sample Number Mean s~ SD SESD 
(1} (2} l3l (4J ( :5} (6) 
Grade a, School A 131 76.0 0.78 8.92 0.55 
Grade a, School B 83 83.7 0.74 6.74 0.52 
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Final marks in mathematics were selected as the second 
criterion for validation of the test for the obvious reason 
that the subject matter being tested made up an appreciable 
amount of the year's work in mathematics. 
Table 7 reveals that the average mark in mathematics 
was appreciably higher in school B than in school A, and that 
the dispersion or marks from the mean was appreciably less. 
This can be attributed to the rather astonishing raot that 
71 was the lowest mark received by any member of the school B 
population, although a grade level as low as 4.4 was recorded 
on the Otis Arithmetic Reasoning Test, and I~ scores ranged 
as low as 82. 
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Table a. Relationship between Scores on the Informal Geometry 
Test and Final Marks in Mathematics of the Eighth-
grade Samples of Schools A and B as shown by the 
Simple Correlation Coefficients, Standard Errors 
of the Coefficients, and the 1% Levels of Signifi-
cance. 
Sample Number r SEr 1% Level of 
Significance 
(1) (2) (3) (4) (5) 
Grade 8, School A 131 .6a .047 .225 
Grade a, School B 83 .62 ~69 .281 
The obtained r of .6a with a standard error of .047 for 
school A means that the odds are 2 to 1 that the true r lies 
between .63 and .73. At the lower limit this shows substan-
tial relationship between the test and marks, while marked 
relationship is indicated at the upper limit. 
In school B, the odds are 2 to 1 that the true r lies 
between .55 and .69. Substantial relationship between the 
test and marks in school B is therefore indicated, in spite 
of the apparent unusual standards of achievement at this 
school. 
It should be noted that both of the obtained correlation 
coefficients are "very significant", as they are considerably 
higher than those required at the 1% level of significance. 
Table 9. Reasoning Ability in Mathematics of the Eighth-
grade Samples ot Schools A and B as shown by 
the Means, Standard Errors of the Means, 
Standard Deviations, and the Standard Errors 
of t he Standard De vi a ti ons • 
Sample Number Mean ~ SD SESD 
(.1) (2) (3) (4) (5) (6) 
Grade 8, School A 72 14.oa 0.49 4.12 0.34 
Gr~de 8, School B 83 9,lb 0.21 1.93 0,15 
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a. Standard Scores on the Iowa Testa of Educational Develop-
ment- Teat 4, Ability to do Quantitative Thinking, adminis-
tered in the fall of 1955, 
b. Grade level as shown by the Otis Arithmetic Reasoning Test, 
administered in the spring of 1955. 
Reasoning ability in mathematics was chosen for the 
third criterion against which to validate the test because 
this ability is considered by the writer to have an important 
bearing on achievement in geometry. 
Table 9 shows the average scores obtained by the two 
samples on two different tests or reasoning ability. No 
attempt waa made to transform the scores on either test to 
those of the other, because comparison of the two samples in 
respect to reasoning ability is not an objective of this study. 
As long as the two samples are treated separately, computing 
the relationship between the informal geometry test and reason-
ing ability in mathematics is not affected by the fact that 
different teats were used to measure this a bill ty. 
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It will be noted that the number in the grade 8 -
school A sample is 72 rather than the 131 previously used. 
Data on the Iowa tests unfortunately were not available for 
all of the 131 testees of the original sample. Therefore, 
scores were obtained only for those students who are currently 
studying plane geometry in high school. This is the sample 
used later in the study for evaluating the test as a prog-
nostic instrument. 
Table lO.Relationship between Scores on the Informal 
Geometry Test and Reasoning Ability in Mathe-
matics of the Eighth-grade Samples of Schools 
A and B as shown by the Simple Correlation 
Coefficients, Standard Errors of the Coeffi-
eients, and the 1% Levels of Significance. 
Sample Number r SEr ~~ Levu of 
Significance 
il.J on l3 J l41 .t..:U_ 
Grade 8, School A 72 .54 .084 .302 
Grade 8, School B 83 .82 .036 .281 
Both of the obtained r 1 s shown in Table 10 exceed the 
1% significance level by comfortable margins, and thus can 
be considered "very significant". 
The chances are 2 out of 3 that the true r for school B 
falls b.etween .78 and .86. This means that marked relation-
ship exists between the test and arithmetic reasoning ability. 
Substantial relationship is shown in school A, as the 
odds are 2 to 1 that the true r lies between .46 and .62. It 
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is believed by the writer that this relationship would have 
been appreciably greater for the whole sample, where N • 131. 
In the highly biased sample where N • 72, many of the low-
ability students have been eliminated. A previously mentioned 
correlation between scores on the test and marks in mathematics 
produced an r of .68 for the whole sample. When a similar 
correlation was made on the partial sample involved here, r 
dropped to .so. It is quite conceivable, therefore, that a 
comparable increase in r would have been obtained for the 
correlation between scores on the test and mathematical reason-
ing ability had it been possible to use the total, rather than 
the partial sample. 
Summary of the correlation results.-- Substantial 
relationship was found to exist between scores on the informal 
geometry te~t and the following variables: (1) intelligence; 
(2) final marks in eighth-grade mathematics; and (3) reasoning 
ability in mathematics. Provided these are accepted as suit-
able criteria for validating purposes, the test can be con-
sidered as a satisfactory means of measuring achievement in 
informal geometry. 
4. Val1di ty - As a Prognostic Test 
Introduction.-- In developing the informal geometry 
test, there was hope that it might have value in predicting 
performance in demonstrative geometry as well as measuring 
achievement in informal geometry. 
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To evaluate the predictive ability of the test, follow-
up studies of two parts or the original samples were necessary. 
These studies involved the following students: (1) the eighth-
grade students or school A who took the test in June 1955 and 
are currently studying geometry in tenth grade; and (2) the 
ninth-grade students of school A who took the test in June 
' 
1955 and studied demonstrative geometry the following year. 
The variables involved in the simple and multiple corre-
lations.-- For the selected sample of eighth-grade students, 
simple correlation coefficients were computed to show relation-
ship between scores on the test and: (1) scores on the Seattle 
Plane Geometry Test; and (2) first-semester marks in geometry. 
To explore the possibility that better predictive results would 
be obtained by a combination of IGT scores and other criteria, 
multiple correlation coefficients were computed to show the 
combined effect of: (1) IGT scores and IQ's upon Seattle Plane 
Geometry Test scores; (2) IGT scores and final marks in ele-
mentary algebra upon Seattle Plane Geometry Test scores; (3) 
IGT scores and IQ's upon first-semester marks in geometry; 
and (4) IGT scores and final marks in elementary algebra upon 
first-semester marks in geometry. 
For the selected sample of ninth-grade students, simple 
correlation coefficients were determined to show the relation-
ship between scores on the test and: (1) scores on the Coopera-
tive Plane Geometry Test; and (2) final marks in geometry. 
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¥ultiple correlation coefficients were computed to show the 
combined effects of: (1) IGT scores and IQ 1 s upon Coopera-
tive Plane Geometry Test scores; (2) IGT scores and final 
marks in elementary algebra upon Cooperative Plane Geometry 
Test scores; (3) IGT scores and IQ 1 s upon final marks in 
geometry; and (4) IGT scores and final marks in elementary 
algebra upon final marks in geometry. 
Regression equations and standard errors of estimate 
were determined to provide an effective summary of the manner 
in which the independent variables affect the dependent 
variable in each case. 
Method of computing the multiple correlation coeffi-
cients, the regression equations, and the standard errors 
of estimate.-- The multiple correlation coefficients were 
obtained by means of the formula1 
~-----~------------r~ + ria .. 
• 
where ~(2~)· the coefficient of multiple correlation of 
x1 on ~ and x3, 
r12 • the coefficient of simple correlation 
between xl and x2, 
r13 • the coefficient of simple correlation between x1 and X3, 
r23 • the coefficient of simple correlation 
between 12 and x3 • 
1. c. H. Richardson, An Introduction to Statistical Analysis, 
Harcourt, Brace and Company; New York, 1944, p. 286. 
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The regression equations were obtained from the general 
equation1 
(Xl-Ml) (l-r~3) • (X2-M2) (rl2-rl3r23) + (X3-M3) (rl3-rl2r23) 
<7'1 v2 v3 
where M1, M2 and M3 • the means or x1 , ~ and x3 respectively, 
ell, 0""2 and <7'3 • the standard de vi a ti ons of x1, ~ and 
x3 respectively. 
The standard errors of estimate, s1 (23 ), were computed 
from the formula2 
~1 2 - Rl(23) 
Analysis of the obtained correlation coefficients and 
other related data.-- The following tables show the results 
of the simple and multiple correlations between scores on 
the test and various criteria. Following each table is an 
analysis of the results. 
• 
1. c. H. Richardson, op. cit., P• 283. 
2. Ibid., P• 286~ 
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Table 11. Performance by the Selected Eighth-grade Sample 
of School A on the Variables Involved in the 
Multiple Correlations Listed in Table 13, as 
Shown by the Means, Standard Errors of the Means, 
Standard Deviations, and Standard Errors of the 
Standard Deviations. 
Variable Number Mean SEM SP SESD 
lTI 12) {~) (4) (5) . ( 6) 
Seattle Plane Geometry 
115.ob Test Scoresa 72 1,15 9,76 0.81 
Informal Geometry Test 
Scores 72 40.4 0.94 7.97 0,67 
Intelli§ence Quo-
tients 72 114.0 0.84 7.09 0.59 
Final Algebra Marks 72 .77.9 0.99 8.36 0.70 
a. Administered in January, 1957. 
b. Standard scores. 
c. From California Test of Mental Maturity. 
Of the 131 students .comprising the eighth-grade sample 
of school A, only 72 are currently studying geometry in high 
school. These 72 students make up the population of the 
sample used in computing the simple and multiple correlations 
involving eighth-grade students. 
Table 11 clearly reveals the bias of this selected 
sample. When N dropped from 131 to 72, the mean score on the 
informal geometry test rose from 36.11 to 40,4, and the 
standard deviation decreased from 9,47 to 7.97. An explanation 
1. See Table 4, P• 37. 
" 
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for these changeslies in the fact that, of the 33 students 
in the original sample who had the lowest IGT scores, only 
8 are studying geometry currently and are included in the 
selected sample. On the other hand, 28 of the 33 highest 
scoring students are studying geometry, and, therefore, 
qualify for the selected sample. A similar situation ac-
counts for an increase in the mean IQ from 109.81 to 114.0 
and a corresponding decrease in the standard deviation from 
9.77 to 7.09. Only 5 of the 33 students with the lowest IQ 1s, 
compared with 28 of the 33 students with the highest IQ's are 
taking geometry now. 
Table 12. Relationship Between the Variables Involved in 
the Multiple Correlations Listed in Table 13, 
as Shown by the Simple Correlation Coefficients 
and Their Standard Errors. 
SPGT Scores IGT Scores 
Variable r 
-sEr r SEr 
(1) (2) 13} {4} 10J 
Seattle Plane Geometry Test Scores .58 .079 
Informal Geometry Test Scores .58 .079 
Intelligence Quotients .52 .087 .49 .090 
Final Algebra Marks .37 .102 .57 .o8o 
The 1~ level of significance for N • 72 is .302.2 There-
fore, all of the correlations shown in Table 12 can be 
considered "very significant". 
1. See Table 5, p. 38. 
2. J. P. Guilford, op. cit., p. 323, 324. 
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The effects of a biased sample are further illustrated 
by Table 12.. By selecting only students who are taking 
geometry for the sample, many of the less capable students 
of the original sample were eliminated. As would be expected, 
a high degree of relationship existed between the r~•s of many 
of those eliminated and scores on the informal geometry test. 
It is not surprising to note, therefore, that the coefficient 
ot correlation between IQ•s and IGT scores dropped from .641 , 
for N • 131, to .49 for N • 72. 
A coefficient or correlation between IQ•s and final 
algebra marks was not computed, as it was not required for 
the multiple correlations that follow. 
Table 13. Relationship Between Scores on the Seattle Plane 
Geometry Test (X1 ) and Scores on Selected Variables in Combination (~and x3 ), as Shown by the Multiple Correlation Coefficients, Regression Equations, and 
Standard Errors or Estimate. 
Deoendent Variable Rl(23) Regression Equation sl(23) ~ x3 
(1) (2) {3) (4} (5) 
IGT Scores IQ•s .64 xl • o.sox2 + 0.38X3 +51.5 7.5 
IGT Scores Algebra 
Marks .52 x1 • o.66X2 + o.o7x3 + 83.0 8.3 
The multiple R or .64, showing the combined effect or IGT 
scores and I~•s upon Seattle Plane Geometry Test scores, is 
1. See Table 6, P• 39. 
Boston University 
$Qhool of Education 
__ , ... -......._ l.1 brary, _,...- .•. 
&2 
~igher than the simple rts of .58 and .52 respectively, as 
shown in the preceding table. This indicates that scores on 
the Seattle test could be predicted more accurately for this 
sample from a combination of IGT scores and I~ 1 s than from 
either alone. 
On the other hand, the multiple R of .52, showing the 
combined relationship of IGT scores and algebra marks with 
Seattle test scores is not higher than both simple coeffi-
cients shown in Table 12. The multiple R exceeds the simple 
r of .37 between algebra marks and Seattle test scores, but is 
less than the simple r of .sa between IGT scores and Seattle 
test scores. This means that scores on the Seattle test could 
be predicted more accurately for this sample from IGT scores 
alone than from a combination of IGT scores and algebra marks. 
The regression equations of Table 13, and all such equa-
tions that follow in succeeding tables, provide a means of 
determining the most probable value of the dependent variable 
for known values of the independent variables. The standard 
error of estimate indicates that the odds are 2 to 1 that the 
true value of X1 lies within the range of (computed value) 
± 81(23). 
One specific example, involving the regression equation 
x1 • o.sox2 + o.3SX3 + 51.5,, will suffice to illustrate the 
use of all such equations. An individual with an IQ of 125 
scored 46 on the IGT. Substituting these values into the 
above equation yields an estimated score of 122.0 on the 
Seattle test. The actual score of this individual was 123. 
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Table 14. Performance by the Selected Eighth-grade Sample of 
School A on the variables Involved in the Multiple 
Correlations Listed in Table 16, as Shown by the 
Means, Standard Errors of the Means, Standard De-
viations, and Standard Errors or the Standard De-
viations. 
Variable Number Mean SEM SD SEsD 
(lJ (:.:: J \3} \4 J (5 J \6 J 
First-semester Geometry Marks 72 77.1 1.16 9.84 0.82 
Informal Geometry Test Scores 72 40.4 0.94 7.97 0.67 
Intelligence Quotients 72 114.0 0.84 7.09 0.59 
Final Algebra Marks 72 77.9 0.99 8.36 0.70 
Table 14 is identical to Table 11 except that data for 
"First-semester Geometry Marks" have replaced data for "Seattle 
• 
Plane Geometry Test Scores". The other figures have been 
repeated for the sake of convenience. 
Table 15. Relationship Between the Variables Involved in the 
Multiple Correlations Listed in Table 16 , as Shown 
by the Simple Correlation Coefficients and Their 
Standard Errors. 
Variable First Semester IGT Scores Geometry Marks 
r SEr r SEr 
(1} \l<::J \;5} \4) (OJ 
First-semester Geometry Marks .62 .074 
Informal Geometry Test Scores .62 .074 
Intelligence Quotients .46 .094 .49 .090 
Final Algebra Marks .59 .078 .57 .oao 
" 
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Each of the r•s shown in Table 15 is "'very significant", 
as each exceeds the r of .302 required at the 1% level of 
significance. 
The simple correlation coefficients between the last 
three variables of the table and first-semester geometry marks 
compare with the corresponding coefficients between the same 
variables and Seattle test scores1 as follows: .62 compared with 
.58; .46 compared with ,52; and .59 compared with .37. In 
other words, it was found that IQ 1 s correlate better with 
Seattle test scores than wi~ geometry marks, while IGT scores 
and algebra marks .correlate better with geometry marks than 
with Seattle test scores. 
Table 16. Relationship Between First-Semester Marks in 
Geometry (Xi) and Scores on Selected Variables 
in Combinatfon (Xe and x3 ), as Shown by the 
Multiple Correlation Coefficients, Regression 
Equations, and Standard Errors of Estimate. 
Dependent Variable 
Rl(23) Regression Equation 81(2 :X.2 x3 
{J.J {~} {;,} {4} {I;) J 
IGT Scores IQ 1 s .64 xl. 0.64Jee + 0.30X3 + 17.3 7.5 
IGT Scores Algebra 
Marks .68 xl. 0,57X2 + 0.46X3 + 18.1 7.2 
-
3) 
Both of the multiple R1 s of Table 16 are higher than any 
of the simple r•s obtained between the three variables and 
1. See Table 12, p. 50, 
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geometDT marks.l For the particular sample involved, .68 
is the highest multiple correlation coefficient obtained. 
This means that the combination of IGT scores and algebra 
marks provides the best basis for predicting marks in demon-
strative geometry. 
Table 17. Performance by the Selected Ninth-grade Sample of 
School A on the Variables Involved in the Multiple 
Correlations Listed in Table 19, as Shown by the 
Means, Standard Errors of the Means, Standard 
Deviations, and Standard Errors of the Standard 
Deviations. 
Variable Number Mean s~ SD SEsn 
(l) (2) (3) (4) (5) (6) 
Cooperative Plane Geometry 
58.ob Test Sooresa 44 1.49 9.75 1.05 
Informal Geometry Test 
Scores 44 40.6 1.02 7.33 0.78 
Intelligence Quotientsc 44 117.3 1.39 9.20 0.98 
Final Algebra Marks 44 81.8 1.18 7.83 0.83 
a. Administered in June, 1956. 
b. Scaled scores. 
c. From California Test of Mental Maturity. 
Of 53 students in the ninth-grade sample of school A, 
the 44 who studied geometry in the tenth grade comprise the 
population of the sample used in the following correlations. 
The mean score on the IGT rose from 39.4~where N • 53, to 40.6 
1. See Table 15, p. 53. 
2. See Table 4, p. 37. 
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for N = 44, and the SD decreased from 8.071 to 7.33. The 
2 
mean IQ increased from 116.2 to 117.3, with a corresponding 
decrease in the SD from 9.302 to 9.20. 
The differences from sample to sample within the ninth-
grade are not so pronounced as those within the eighth grade. 
This can be attributed to the following facts: 
1. The proportionate decrease in N is less for the 
ninth grade than for the eighth grade. 
2. The ninth-grade sample was already highly biased. 
Table 18. Relationship Between the Variables Involved in 
the Multiple Correlations Listed in Table 19, 
as Shown by the Simple Correlation Coefficients 
and Their Standard Errors. 
V-ariable CPGT Scores IGT Scores 
r SEr r SEr 
(lJ (2) (3} J4) (5} 
Cooperative Plane Geometry 
Test Scores .46 .120 
Informal Geometry Test 
Scores .46 .120 
Intelligence Quotients .62 .094 .44 .123 
Final Algebra Marks .76 .065 .55 .106 
For N = 44, the value of r required at the 1~ level of 
3 significance is .385. All of the r's shown in Table 18 exceed 
this figure and can be considered "very significant". 
1. See Table 4, p. 37. 
2. See Table 5, p. 38. 
3. J. P. Guilford, op. cit., p. 323, 324. 
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A comparison between the simple correlation coefficients 
shown in Table 18 and the corresponding coefficients for the 
eighth grade may be made by reference to Table 12 •1 It will 
be noted in particular, that an appreciably higher coefficient 
of .76 between algebra marks and Cooperative test scores was 
obtained for the ninth grade than the coefficient of .37 between 
algebra marks and Seattle test scores for grade eight. 
Table 19. Relationship Between Scores on the Cooperative Plane 
~eometry Test (X1) and Scores on Selected Variables 
in Combination (~and x3 ), as Shown by the Multiple 
Correlation Coefficients, Regression Equations, and 
Standard Errors of Estimate. 
Dependent Variable 
Rl(23) Regression Equation sl(23) x2 x3 
(~) \i::} l"} \'I:} ll>) 
IGT Scores IQ 1 s .66 xl. 0.31X2 + o.ssx3 - 53.~ 7.2. 
IGT Scores Algebra 
Marks .76 xl. o.o7x2 + 0.49X3 - 19.~ 6.3 
The multiple R of ~66, showing the combined relationship 
of IGT scores and IQ•s with Ceoperative test scores, is higher 
than the simple r•s of .46 and .62 respectively, as shown in 
the preceding table. 
The multiple R of .76, showing the combined effect of IGT 
scores and algebra marks upon Cooperative test scores, exceeds 
the simple r of .46 between IGT scores and Cooperative test 
1. See P• 50. 
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scores, but is exactly the same as the simple r of .76 between 
algebra marks and Cooperative test scores. The significance 
of the latter is that, for this particular sample, prediction 
of results on the Cooperative test could have been made just 
as well from algebra marks alone as from a combination of algebra 
marks and IGT scores. 
A multiple correlation showing the combined effect of 
I~'s and algebra marks on Cooperative test scores was not made. 
From the simple r•s shown in Table 18 , it is obvious that an 
R higher than either of those shown in Table 19 would have 
resulted. 
Table 20. Performance by the Selected Ninth-grade Sample of 
School A on the variables Involved in the Multiple 
Correlations Listed in Table 22 , as Shown by the 
Means, Standard Errors of the Means, Standard 
Deviations, and Standard Errors of the Standard 
Deviations. 
Variable Number Mean s~ SD SESD 
l~l ll:: ) l3) _t41_ \5) \6) 
Final Geometry Marks 44 79.2 1.55 10.29 1.10 
Informal Geometry 
Test Scores 44 40.6 1.02 7.33 0.78 
Intelligence ~uotients 44 117.3 1.39 9.20 0.98 
Final Algebra Marks 44 81.8 1.18 7.83 0.83 
Table 20 is identical to Table 17 , except that data for 
"Final Geometry Marks" have replaced data for "cooperative 
Plane Geometry Test Scores". The other figures are repeated 
for ease of reference. 
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Table 21. Relationship Between the Variables Involved in the 
Multiple Correlations Listed in Table 22 as Shown 
by the Simple Correlation Coefficients and Their 
Standard Errors. 
Final Geome-
Variable try Marks .IGT Scores 
r SEr r SEr 
(.I.) (~) l"J (4) ( :J) 
Final Geometry Marks .so .116 
Informal Geometry Test Scores .so .116 
Intelligence Quotients .63 .092 .44 .123 
Final Algebra Marks .so .055 .55 .106 
Each of the r•s of Table 21 exceeds the r of .3S5 re-
quired at the 1% level, and therefore can be considered "very 
significant". 
The simple correlation coefficients between the last 
three variables in. the table and final geometry marks compare 
with the corresponding coefficients between the same variables 
and Cooperative test scores1 as follows: .50 compared with .46; 
.63 compared with .62; and .so compared with .76. 
A comparison of the coefficients of Table 21 with the 
corresponding coefficients tor the eighth-grade sample can be 
made by reference to Table 15. 2 
1. See Table lS, P• 56. 
2. See P• 53. 
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Table 22. Relationship Between Final Marks in Geometry (X1 ) 
and Scores on Selected variables in Combination 
(X2 and x3 ), as Shown by the Multiple Correla-
tion Coefficients, Regression Equations, and 
Standard Errors of Estimate. 
J}ependent Variable Rl(23) Regression Equation sl(23) 
x2 x3 
{lJ {2) {3) {4} {5) 
IGT Scores IQ's .68 xl = 0.38X2 + 0.56X3 - 2.'1 7.6 
IGT Scores Algebra 
Marks .so x1 = o.12~ + o.99X3 - 6.~ 6.2 
The multiple R of .68, showing the combined effect of IGT 
scores and IQ's upon geometry marks, is higher than the simple 
r's of .so and .63 respectively, as shown in the preceding 
table. 
The multiple R of .so, showing the combined effect of 
IGT scores and algebra marks upon geometry marks, exceeds the 
simple r of .50 between IGT scores and geometry marks, but is 
exactly the same as the simple r of .80 between algebra marks 
and geometry marks. This indicates that, for this particular 
sample, algebra marks alone would predict geometry marks just 
as well as a combination of algebra marks and IGT scores. 
The data of Table 21, however, indicate that best predic-
tive results would have been obtained for this sample from a 
combination of IQ's and algebra marks. 
Summary of the correlation results.-- For the selected 
eighth-grade sample, the beat single criterion for predicting 
scores on the Seattle Plane Geometry Test was found to be 
scores on the informal geometry teat. A combination of IGT 
scores and I~'s, however, provided the most accurate means 
for predicting Seattle test scores. 
Scores on the informal geometry test also proved to be 
the best single criterion for predicting first-semester 
geometry marks for the same sample. In this case, the moat 
accurate predictions could have been made from a combination 
of IGT scores and algebra marks. 
For the selected ninth-grade sample, the single criterion 
of algebra marks turned out to be just as effective a means 
of predicting both scores on the Cooperative Plane Geometry 
Test and final marks in geometry as any combination involving 
IGT scores. 
The data revealed, however, that a combination of algebra 
marks and IQ1 s, rather than algebra marks alone, would have 
produced the most accurate predictions in both oases involving 
the ninth-grade sample. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
-1. Sn!!I!R• ry 
Construction.-- A test on the principal concepts and 
relationships or informal geometry was constructed in the 
spring or 1955. The test i tem.a are based primarily on· the 
content or eighth-grade textbooks. A secondary source or 
item. material was the opinions or mathematics educators. 
All of the items reflect the writer's opinions and experience. 
There were two objectives in writing the test. The 
first and foremost purpose was to provide a means or measur-
ing understanding or the important concepts or informal 
geometry. Emphasis was placed on the abilities or recogni-
tion, association, interpretation and reasoning, rather than 
on the abilities of memorisation and computation. The second 
objective was to provide data that could be used for predict-
ing achievement in demonstrative geometry. 
Administration.-- The teat was administered in June 
1955 to unselected eighth-grade and selected ninth-grade 
students or one school in a suburb or Springfield, Massa-
chusetts, and to unselected eighth-grade students or another 
school in an adjoining suburb. 
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Analysis o£ results.-- A complete item-analysis was 
per£ormed, whereby a discrimination index and a di££iculty 
index £or each test item was computed. The analysis revealed 
that 49 o£ the items meet acceptable standards in both re-
spects, while 14 items £ail to qualify in one respect or the 
other. 
The coe£ficient o£ reliability o£ the entire test, com-
puted by the method o£ rational equivalence, is .89. 
For lack of any satisfactory single standard, the test 
was validated as a measure of achievement in informal geometry 
against three criteria: (1) IQ's; (2) marks in eighth-grade 
mathematics; (3) reasoning ability in mathematics. Simple 
correlation coefficients, showing the relationship of test 
scores with the three criteria, respectively, ranged as follows: 
(1) .51 to .64; (2) .62 to .68; (3) .54 to .82. 
As a means of predicting achievement in demonstrative 
geometry, the test was evaluated separately for the two select-
ed samples involved. 
For the students currently studying geometry who origin-
ally took the test in eighth grade, simple correlations were 
worked out between scores on a standardized geometry test at 
midyear and IQ's, algebra marks, and IGT scores. The highest 
coefficient (.58), was obtained between standardized scores 
and IGT scores. Simple correlations also were developed between 
o4 
~irst semester geometry marks and the same three variables. 
Again, the highest coefficient (.62) involved IGT scores. 
Multiple correlations, showing the combined effect of 
the independent variables in pairs on each of the dependent 
variables were run also. The highest coefficient (.68) was 
obtained for the combination or IGT scores and algebra marks 
on first semester geometry aarks. 
Simple and multiple correlations were developed as well 
for the students who took the test at the end of ninth grade 
while studying algebra and who studied demonstrative geometry 
the following year. The same independent variables were used 
as for the previous group. In this case, however, it was 
possible to use scores on a standardized test at the end of 
the course and final geometry marks as the dependent variables. 
The highest simple correlation coefficient involving 
standardized test scores (.76) was obtained with algebra marks. 
Algebra marks also produced the highest simple coefficient 
(.80) for the correlations involving final geometry marks. The 
best multiple coefficients involving IGT scores as one of the 
independent variables, were exactly the same as the simple 
coefficients just mentioned. It was evident, however, that 
the best multiple correlations in each case would have involved 
a combination of IQ's and algebra marks as the independent 
variables. 
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2. Conclusions 
Major conclusions,-- On the basis of the analysis of 
data summarized in the preceding section of this chapter, 
the following conclusions can be drawn: 
1. Most of the test items possess satis-· 
factory content validity. 
2. A majority of the items have satisfactory 
discrimination and difficulty indices. 
3. The test scores are reliable. 
4. "Substantial" relationship exists between 
test scores and: (1) IQ•s; (2) marks in eighth-
grade mathematics; and (3) reasoning ability in 
mathematics. 
5. Based on 1 through 4, above, the test has 
reasonable validity as a means of measuring 
understanding of the important concepts in 
informal geometry. 
6, Scores on the test provided the best single 
means of predicting achievement in demonstra-
tive geometry tor the group that took the test 
in eighth grade. 
7. For the same group, the best prediction resulted 
from a combination at algebra marks and scores on 
the test. 
s. Based on 6 and 7, above, the test has positive 
values from a guidance standpoint, provided it 
is administered to eighth-grade students. 
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9. For the group that took the test in ninth grade, 
test scores, in comparison with IQ 1 s and algebra 
marks, provided the least accurate means of pre-
dicting success in demonstrative geometry. 
10. Based on 9, above, the test has no guidance value 
when administered to students at the end of ninth 
grade. 
3. Limitations 
Limitations of the study.-- The following limitations 
are apparent: 
1. The selected samples in particular, as well as 
the total sampl~are too small. 
2. The communities from which the samples were drawn 
are not representative. In other words, the popu-
lation of the samples is not a true cross-section 
ot American students. 
3. Because of the already small sizes of the samples, 
a further breakdown according to sex was not 
feasible. 
4. The test is frankly devoted to the concepts of 
informal geometry. Important skills and abilities, 
such as geometrical constructions and applications, 
were not tested. 
4. Recommendations for Further Study 
Recommendations.-- The following recommendations 
warrant consideration: 
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1. The test, as presented here, cau be regarded as 
an experimental form only. On the basis of the 
item-analysis, certain items must be revised or 
eliminated in preparing the final test form. 
Writing of additional items on concepts involved 
in indirect measurement is indicated also. 
2. A final form of the test should be administered 
to unselected eighth-grade students in many 
different types of communities in order to obtain 
a statistically random sample. 
3. Follow-up studies of the students who aubse.quently 
enroll in demonstrative geometry courses should be 
made. Over a period of years, a true picture of 
the test's predictive value would be obtained. 
4. The results of the testing program, from both 
achievement and prediction standpoints, should be 
analyzed according to sex. 
5. In further regard to the prediction of success in 
geometry, multiple correlations involving the 
combined effects of three independent variables -
IGT scores, IQ1 s and algebra marks - should be made. 
6. A supplementary test, or tests, devoted to 
important constructions and applications or 
geometry, might be developed. Used in 
conjunction with the test on concepts, a 
comprehensive measure or overall achievement 
in informal geometry would result. 
sa 
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APPENDIX A 
The Eighth-Grade Mathematics Textbooks Reviewed 
1. Brueckner, L. J., F. E. Grossnickle, and E. L. Merton, 
Knowing About Numbers, John c. Winston Co., Philadelphia, 
1952. 
2. Buswell, G. T., w. A. Brownell, and L. John, Living Arith-
metic, Ginn & Co., Boston, 1947. 
3. Carpenter, D. and G. F. Drake, Jr., Arithmetic - The World 
of Numbers, The Macmillan Co., New York, 1956. 
4. Clark, J. R., R. R. Smith, and H. E. Moser, Growth in 
Ari tbmetic 1 World Book Co., New York, 1952. 
5. Gager, w. A., D. H. Johnson, C. N. Shuster, R. Madden, and 
F. W. Kokomoor, Functional ~thematics. Grade a, Charles 
Scribner's Sons, New York, Y56. 
6. Hart, W. w. and L. D. Jahn, Mathematics in Action, Book II, 
D. c. Heath & co., Boston, 1947. 
7. Knight, F. B., J. w. Studebaker, and G. Tate, Study Arith-
metic&. Book a, Scott, Foresman & Co., Chicago, l948. 
8. Lennes, N. J., D. C. Rogers, and L. R. Traver, Learning 
Arithmetic, Laidlaw Bros., Inc., New York, 1950. 
9. Morton, R. L., Making Sure of Arithmetic, Silver, Burdette 
co., New York, 1952. 
10. Overman, J. R., F. S. Breed, and c. Woody, Arithmetic For You, 
Lyons & Carnahan, New York, 1945. 
11. Patton, D. H. and w. E. Young, Numbers for Everyone, Iroquois 
Publishing Co., Syracuse, New York, l953. 
12. Patton, D. H. and w. E. Young, Iroquois New Standard, Iroquois 
Publishing Co., Syracuse, New York, 1947. 
13. Schorling, R., J. R. Clark, and R. R. Smith, Arithmetic for 
Young America, World Book Co., New York, 1949. 
14. Upton, C. B. and K. G. Fuller, Arithmetic - Grade a, American 
Book Co., New York, 1947. 
15. Wheat, H. G., G. Kauffman, and H. R. Douglass, Row-Peterson 
Arithmetic, Row, Peterson & Co., Evanston, Ill., 1952. 
APPENDIX A (CONT 1D.) 
The Standardized Tests in Elementary Mathematics Reviewed 
1. Acorn Achievement Tests: Junior High School Mathematics 
Tests (1942), H. Eisner, Acorn Publishing Co., Inc. 
Rockville Centre, N. Y. 
2. Analytical Scales of Attainment: Arithmetic, Div. 3, 
Form A (1933), M. Kellog, L. J. Brueckner, and M. J. 
70 
Van Wagenen, Educational Test Bureau, Educational Publish-
ers Inc., Philadelphia. 
3. California Arithmetic Test, Form AA (1950), E. w. Tiegs, 
w. w. Clark, California Test Bureau, Los Angeles. 
4. Cooperative Mathematics Test for Grades 7, 8 and 9, Form 
Y (1948), B. Orshansky, Cooperative Test Division, Edu-
cational Testing Service, Princeton. 
5. Functional Evaluation in Mathematics, Form A (1952), 
W. A. Brownell, Ed., B. A. Sue1tz, Educational Test Bureau, 
Educational Publishers, Inc., Philadelphia. 
6. Metropolitan Achievement Tests: Advanced Arithmetic Test, 
Form R (1946), R·. D. Allen, H. H. Bixler, w. L. Connor, 
and F. B. Graham, World ·Book Co., New York. 
7. Sangren-Reid¥ Survey Tests in Arithmetic, Division III, 
Form 1 (1933), P. v. Sangren and A. Reidy, Public School 
Publishing Co., Bloomington, Illinois. 
8. Snader General Mathematics Test: Evaluation and Adjustment 
Series, Form AM (1951), D. W. Snader, World Book Co., 
New York. 
9. Stanford Achievement Test: Advanced Arithmetic, Form DM 
(1941), T. L. Kelley, G. M. Rich, and L. M. Terman, World 
Boo~ Co., New York. 
10. State High School Tests for Indiana: Arithmetic Funda-
mentals Test, Form A (1944), D. T. French and A. R. Mahin, 
State High School Testing Service for Indiana, Purdue 
University. 
APPENDIX A (CONT 1 D.) 
The Geometry Aptitude Tests Reviewed 
1. Fife Tests of Ability: Ability for Geometry, Test 4 
(1947), F. M. Earle, University of London Press, Ltd. 
2. Iowa Plane Geometry Aptitude Tests, Revised Ed. (1942), 
7l 
H. A. Greene and H. w. Bruce, Bureau of Educational 
Research and Service, State University of Iowa, Io~a City. 
3. Lee Test of Geometry Aptitude, (1931), Doris M. Lee and 
J. Murray Lee, California Teat Bureau, Los Angeles. 
4. Orleans Geometry Prognosis Test, Revised Edition, (1950), 
J. B. Orleans, World Book co., New York. 
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TEST ON INFORMAl, GEOl-iE'ffi! 
Nature and Purpose 
The "Test on Inf'ormal Geomet.JT' covers the important concepts of informal 
geomet:cy. It was designed pr.l.marily as an achievement test, to be administered 
after the study af geometry has been completed in eighth-gradeo A secondar,y 
purpose af the test is to provide information that. can be used6 with other data, 
to help a student decide whether to take demonstrative geometry in high school. 
Directions for Adm:i.nist.ration 
1. Be sure that each student bas two sbalp peucils, an eraser, a ruler, and 
scratch paper. 
2c Pass out the answer sheets. Ask the students to fill in the required in-
formation. 
3. Before passing out the tests, tell the students to: (a) leave the boolt1ets 
unopened; (b) lil"i.te not.hing on tt.m: (c) read the directians on p11.ge 1 care-
?U:Uy~ . 
h. After the directions have been read, ask for questions. Clear up any ques-
tions concerning method af recording answers by reference to the llllSiler sheets. 
5. RemiJid the students that they will have hO lllimtes 1n which to eOillplete the 
test. 
6. Give the signal to start. !1ote the exact tillla. 
7 • !-lake a quick survey by valking up and d01121 the aisles. Determine that: 
(a) eve:cyone has filled in his name on the answer sheet; (b) that everyom 
is recording 8IISWers properly., 
8. At the end of ho minutes. give the sigoal to stop. 
9. Collect the test booklets, answer sheets, and used scratch papera Be surs that 
all test copies are returned~ 
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TEST ON INFOillW. GEOl!E"TRY 
General directions: 
This examination consists of two matching questions follo•red 
by h6 multiple choice questions, The instructions for anBltrering the 
matching questions. accompany each question. Every multiple choice 
question has five possible answers, of which only one is correct. In-
dicate your choice by putting an X in the space on the answer sheet 
below the letter of the answer that corresponds to the number of the 
question. 
You will have 40 minutes in which to complete the test. 
When you finish one page, go right on to the neXt. If you get through 
the entire test before the time is up, go back and check your anm;ers. 
You need two sharp pencils, an eraser, and a ruler. Do NOT 
turn this page until you are told to do so, Do NOT write on the test 
booklet. Be sure that your name is on the answer sheets, 
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1. Hatch each for.mula ~t.h its correct use by p-:~.tt:i.ng an X :l.n "\;he i'lJl'lCS on the 
anm.-er sheet across fl'Om the number of' the formula and beloH the lette:e COl'-
responding to tho use: 
1. A • bh a, voluma of a cylinder 
2. V •1Tr2h b. area of a trirul.gle 
3. A A 211' l'h e. area or a trapezoid 
h. V .. e3 d. volu.'i)3 of a sphere 
), S ,. 41Tr2 e. area o£ a circle 
6. A"' s 2 f. perimeter of a tr-langle 
7. A=rri g. volune of a cube 
8. V '" l/37rr2h h, oil'cUll'lf'erenee of a circle 
9. A= l/2bh i. area of a square 
10. c "'1Td j. volume of a cone 
n. v .. u/371'~ k. volume of a rectangular solid 
12. V .. lwh 1. curved surface of a cylinder 
!:!. volume of a PYramid 
n. area of. a parallelogram 
o. IJ!ll'face o£' a sphere 
2, Hatch the solid object pictured below nth its correct nam:; by putting an X 
in the space on the ar.sr,var sheet across :!.'rom the nur.iler o£ the figure and 
below the letter col'responding to its na."ll: 
a. cone 
/\ /\ b. hexagon !!~~ c. cube d. prism 
e. pyramid 
;·~ f. sphera 
g. cylinder 
'L) h. rhonilus / / !). 
, 
r~ 
1 Ito 
I 
t:::_=-=_:.;:,' 
Go on to the next page 
Que.stions 3 through 19 are based on the 
figure that appears above and on the 
i'ollow.i.ng page: 
3. The straight•sided figure that passes 
through points ABOF is a.(n) 
a. pnra.llelogram 
b. rectangle 
o. trapezoid 
d. triangle 
e. octagon 
4. The straight-sided figure that passes 
through pointe ABCD is a 
a, hax:agon 
b. parallelogram 
o. trapezoid 
d. rectangle 
e. tri:mgle 
;; • The straigh·~-sidad figure that passes 
through points ABCDEF is a.( n) 
a. triangle 
b. octagon 
c. trapesoid 
d. reetangl.e 
e. hexagon 
6. The stro.:tght-sided figure that passes 
th..'"()ugh points P.BO ia s 
a. trapezoid 
b. t.riangle 
c. rectangle 
d. parallelogl"aln 
e. square 
7. 
8. 
9-
10. 
I 
! 
I 
I 11. ! , 
I 
I 
! 
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Th~ tt.-o straight lines 
AB and FC ara 
a. perpendicular 
b. intersecting 
c. horizontal 
d. parallel 
e. "rerlical 
The straight line FC is a(n) 
nf the circle 
a. radius 
b. tangent 
c. diagonal 
d. arc 
e. di!l.Diater 
The litraight line OC 5_$ a 
of the circle 
a. radius 
b. tllngett!; 
c. diagonal 
d. chard 
e. diameter 
Ths straight line AB is a 
of the eircle 
a. radius 
b. tangent 
c. di:1gonal 
d. chord 
e. diameter 
Angle BOO contains 
a. YJo 
b. 45° 
c. 60° 
d. 90° 
e. 120° 
Go on to the next page 
12. Angle OBC contains 
a. 300 
b. 45° 
c. 60° 
d. 90° 
e. 120° 
'0 
.L.,. Angle ABC contaim; 
"'. 
600 
b. 90° 
c. 120° 
d. 150° 
e. 180° 
14. JLnr;le BCD is a(n) 
a. ncute angle 
b. right angle 
(), obtuse angle 
d. straight a:.1gle 
e. reflex angle 
15. Angle P..BO is a(n) 
a. acute angle 
8 b. r-lght angle c. obtuse angle 
cL s·cr;:,ight angle 
e .. refle.-..~ angle 
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a. circtun.fe:;;en.ce 
b. serrri-circle 
c. tanzent 
d. chor.d 
e. arc 
17, The curved line !.BCD is a 
a .. se:m.:L-circle 
b. tangent 
c. chor-d. 
d. circwr.ference 
e. circle 
18. The leneth of the curv·ed line tlm·~ 
passes through points ABCDEF is 
the of t:.1a circle 
a. radius 
b. diameter 
c. chord 
d. arc 
e. circ1l.I!lference 
19, TJ: t.he length of -the curved line that 
passes ·::.h:rough points ABCDEF is 
di v:lded by the length of the ~:d;raight 
line eegnll'.n·~ AD, tm ros<Jlt ¥ill 
equal about 
a. 5.36 
b. 3.14 
c. 4.48 
d. 1.76 
e. 2.00 
Go on to the nex-'G page 
20. If the aum or two angles of a 
triangle is 65°, t!')e third angle 
contains 
a. 25° 
b. 55° 
c. ~f..o d. ~ 
e. 135° 
21. It the sides and the angles o! one 
triangle are equal respeatively to 
the sides and the angles of another 
triangle, the triangles are----
to each otmr. 
a. symmetrical 
b, congruent 
c. equilateral 
d. equiangular 
e. adjacent 
22. If two triangles have equal corre-
sponding angles, the triangles ore 
a. equal 
b. oongru.ent 
c. similar 
d. equivalent 
e. equil.:l.teral 
2.). U tt.ro plane figures have the same 
area, they are 
a. e:!.milar 
b. equivalent 
c. congruent 
d. equilateral 
e. equiangular 
24. If no sides of a triangle are equal, 
the.triangle is 
a, scalene 
b. isosceles 
e. equilateral 
d. equiangular 
e. right 
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25. If tuo sides of a triangle 
are equal, the triangle is 
a. scalene 
b, ieoscelea 
c. equilateral 
d. congruent 
e. right 
26. If three sides of a triangle 
are equal, the triangle is 
a, scalene 
b, isosceles 
c. equilateral 
d. obtuse 
e. right 
27, A right triangle contains 
one angle of 
a. 30° 
b. 4$0 
c. 60° 
d. 90° 
e. 120° 
28, In a right triangle, the 
hypotenuse is 
a, the bisector of the 
right angle 
b. the side opposite the 
right angle 
c. the longer of the other 
two sides 
d. the shorter of the other 
t;,-o aides 
e. the line drawn from the 
vertex of the right angle 
to the midpoint of' the 
opposite side 
Go on to the next page 

Qv-cstions 39 thrm.:tch. h2 raf(!Jr ·Go 
tbe diagram bel.a;.J: 
A 
39. 
40. 
41. 
42. 
8 B 
AB is pal\llllel to CD & 
Angle #1 contains 40 o 
Angle i/2 conte.L"lS 
a. 40° 
b. 50° 
c. 90° 
d. 140° 
e. 180° 
Angle fl3 contains 
a. 40° 
b. 50° 
c. 90° 
d. 140° 
e. 180° 
Angle ftl contl::ilJs 
a. )~00 
b. 50° 
c. 90° 
d. 140° 
e. 180° 
Angle /18 contains 
a. 40° 
b. 50° 
c. 90° 
d.. 140° 
e. 180° 
7-9 
LJ. I.f one sid;~ of n.n a::!_Gle is doubled 
in length 8.l1C~ ·Lhe ot~h.e: .. side is 
increas6d f'ot:._r timJs, the f!Ilglc ~:ri11 
a. stay the SB!Il8 
b. double :Lt:. size 
c. bo incrt:~nsed h tjJnD 
d. btJ L."'lcreased 6 t.ll1ea 
e. bs i:ncrae.sed 8 time3 
h4. If the side of a square is doubled, 
the area. 
a. ie halved 
b. retrains the sa.r.1e 
c. is dov.bled 
d. is increased 4 ·Gimes 
e. is increased 8 tirnss 
45. If the base of a rectangle is 
doubled and the heie:..ht is halved, 
the area 
a. is halved 
b. re!l'.airul the same 
o. is doubled 
d. is increased 4 times 
e. is increased 8 t:Lmes 
46. If the base and altitude of a 
triangle are both doubled, 
the area 
a. is halved 
b. l""BTI'lO.inS ·~he same 
o. is doubled 
d. ia increased h times 
e. is increased 8 ti.'l!es 
47. If the radius oi' a circle is 
doubled, the circumference 
a. is halved 
b • .remains tt..e sa..""'Ue 
c. is doubled 
d. irJ increased iJ t"iit1es 
e. is increased 8 t:i..lles 
48. If the radius of a circle is 
doubled, the aren 
a. is halved 
b. remains -'che same 
c. is doubled 
d. is increased h tL-nes 
e. is increased 8 times 
The end. Go baok and oheck your ansc.rers 
TEST ON INFOHUAL GEO~lETRY 
ABlER SHEET 
00 
. -......-......---...._....---- SEK: I-1 F DATE._-=~-...,=-=--
- 'LiSt Fii'ilt - - -Year z!!(Jiih Da;y 
DATE CF BIRTH AGE 
Year I40iitli Da;y :....,:t:,....,ears---.r.=loiJ=:ths,--
GRADE_ SCHOOL~----- CITY Am> STATE. _______ _ 
a b e d e f g h ~ 3 k 1 m n o 
lo ( } { ) .( ) { ) { ) ( ) { ) ( ) ( ) ( ) { ) ( ) ( ) { ) { ) lo 
2. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) { ) ( ) ( ) ( ) ( ) ( ) 2. 
3o { ) ( ) ( ) { ) { ) ( ) ( ) ( ) ( ) ( ) ( ) { ) { ) ( ) ( ) Jo 
h. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) { ) ( ) ( ) ( ) ( ) 4. 
5. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 5. 
6. ( ) ( ) ( ) ( )· ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 6. 
7o ( ) ( ) ( ) ( ) ( ) ( ) { ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 7. 
a. < > < > c > < > < > c > < > < > < > < ) < > < ) < > < > < ) a. 
9. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 9. 
10. ( )( )( )( )( )( ) ( ) ( ) ( ) ( ) ( )( )( )( ) ( ) 10~ 
JJL. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 11. 
JC2. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ];!. 
a b e d e f g h ~ j k 1 a D o 
a b e d e f g h 
l. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 1. 
2. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 2. 
3. ( ) ( ) ( ) ( ) { ) ( ) ( ) ( ) ). 
h. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 4. 
5. ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) 5. 
a b c d e r g h 
Number correct~ page 1_ 
Number correct, page 2. __ 
Total correct 
11 b c d 0 
3. ( ) ( ) ( ) ( ) ( ) 
h. ( ) ( ) ( ) ( ) ( ) 
5. ( ) ( ) ( ) ( ) ( ) 
6. ( ) ( ) ( ) ( ) ( ) 
7. ( ) ( ) ( ) ( ) ( ) 
a b c d e 
a. < > < > < > < ) < > 
9. ( ) ( ) ( ) ( ) ( ) 
10. ( ) ( ) ( ) ( ) ( ) 
11. ( ) ( ) ( ) ( ) ( ) 
12. ( ) ( ) ( ) ( ) ( ) 
a b c d e 
]J. ( ) ( ) ( ) ( ) ( ) 
14. ( ) ( ) ( ) ( ) ( ) 
1!>. ( ) ( ) ( ) ( ) ( ) 
lAS. ( ) ( ) ( ) ( ) ( ) 
17. ( ) ( ) ( ) ( ) ( ) 
a b e d e 
18. ( ) ( ) ( ) ( ) ( ) 
19. ( ) ( ) ( ) ( ) ( ) 
20. ( } ( ) ( } ( ) ( ) 
21. ( ) ( ) ( ) ( ) ( ) 
22. ( ) ( ) ( ) ( ) ( ) 
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